Studies on DNA adduction with heterocyclic amines by accelerator mass spectrometry: a new technique for tracing isotope-labelled DNA adduction.
DNA adduction in rodents at doses equivalent to human dietary exposure (10(4)-10(6)-fold lower than laboratory studies) is being studied using accelerator mass spectrometry (AMS). AMS is a nuclear physics technique for detection of cosmogenic isotopes and has been used for specifically selecting and counting 14C. Using AMS, DNA adducts are detectable at levels of 1-10 adducts/10(12) nucleotides following acute and chronic dosing regimes with 14C-labelled carcinogens. The adduct detection limit has been imposed by the natural abundance of 14C in the samples and animal-to-animal variation. AMS is also being coupled to HPLC, multidimensional TLC and radio-immunoassay. In addition, AMS's great sensitivity makes it useful for demonstrating that drugs and chemicals do not bind to DNA. The use of AMS, however, is limited to situations where radiolabelled agents can be used. The data suggest that AMS is extremely useful in obtaining quantitative data on the effects of carcinogens on DNA at the low doses common for actual human exposures and may be useful in human studies.